FILORICEPS MINACANTHUS SP. NOV. (CESTODA: TRYPANORHYNCUA) FROM

AUSTRALIAN FISHES

by R. A. CAMPBELL* & I, BEVERIDGE}

Summary

Campnriyg, R. AL & Bevierinae, 1. (1987) #Floriceps minacanthis sp. nav. (Cestoda: Trypanorhyncha)
ltom Australlan fishes, Trens R, Sac. S Aust 111(4), 189-194, 30 Navember, 1987,

Flariceps minacantaus sp.niow, 1 described trom adult worms in sharks and from plerocerci obruinzd
[rosn the viscera of leleosts taked in Austrahian coastal waters off Queensiand, New Souith Walcs and South
Aunraliy, Sclachian hosts are Carcharhiinus brachyurus (Guenther, 1870) (type host), and C. amnboinensis
{Mueller & Henle, 1841). Plerocerci were obtained from the weleosts Platycephalus laevigatus Cuvier, 1829,
Plectroponus ? leopardus (Lacépéde, 1802) and Sphyroena noveeholfandiae Guenther, 1860, Descriptions
ol the adult and metacestode stages are provided. Characteristics of both the adult worms and plerocerci
are consistent, with the exception that the scolex of adults is mare elongated than plerocerci thereby increasing
the ratio of bulb tength to pars vaginalis, Characters differentiating F #inacasnithus from other speciés
of Floriceps ure the shape of principal hooks 1{17), shorter bulbs (<0.9 mm}, ratio of pars bulbma to

pars vaginabis (almosi 1:6) and genital pore in posterior Y4 of segment.
KEY Worns: Flovfceps, ‘Teypanorhyncha, new species, Cesioda,

Introduction

Spetics of the wrypanorhynch -cestode genus
Floriceps Cuvier, 1817 are common parasites of the
spiral valves of sharks in many regions of the world
(Doltfus 1942) with the metacestode stages (plero-
ceri) occurring encapsulated in the vistery of
1eteosts, The genus has not previously been teported
from fish in Australian coastal waters (Beumer ef
al. 1982). Reoent costode collections from sharks
and 1elensts contain both adults and plerocerci of
1 new species af Floriceps and |he deseription of
the new species fornns the basis of .this papet.

Materialy and Methly

Adult cestodes were removed from the spiral
valves of sharks and wete either kilted by relaxing
in tap water and fixing i 10% formal saline, or were
tixed [lve with hot 10% formalin, Plerocerci were
fised it 10% formatin or the scoleces wene dissected
free, the tentacles everted by placing in lresh waler,
and they svere then fixed in formalin or Berland's
Nuid, Whole mounts. were stained with eclestine
blue, dehydrated in ethanol, cleared in clove oil and
mounted in balsam. Tentacles were dissected free
trom scoleces, and were mounted in glycerine jelly.
Measurcments are presented in the lext in micro-
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metres, unless otherwise stated, .as the range
followed by the mean in parentheses. The nuntber of
measurements made is shown in the form n=.
Terminology for trypanorhynch morphology
follows that of Dollfus (1942). Specimens have been
deposited in the South Australian Museum (SAM),
Adelaide, the British Museum (Natural History)
{BMNH), London, the United States National
Museum Helminth Collection (USNMHC),
Washingron, and the Australian Helminth Collec-
rion {AHC), in SAM.

Fioriceps minacanthuys sp, nov-
FIGS 1-17

Description: Measurements of eight adult
specitmens from Carcharhiinus brachyurus {(types).
Scolex and strobila stightly craspedote, sttobila up
to 18.3 cm long, segments hyperapolytic, Scolex
length 3550-5950 (4770) (n=8), width at bulbs
B00-1470 (1060) (n—-8). Two bothridia, heari-
shaped, cach with small indentation on posterior
marght, length B30-1140 (1030) (n=8) by 1304);
aiterior margins curled toward midline (Fig. 15},
Parg vaginalis 2860-5500 (4050) (n=¥), teéntacle
sheaths coiled: gland cells sealtered in parenchyma
of pendunculus scolecis, Bulbs 680-800 (720) (n=8§)
long, 140-250 (200} {a=8} in diamerer; retracior
muscle attached near posterior extremity. Pars post-
bulbosa lacking. Ratio of pars bulbosa to pars
vaginalis 1:4.2 10 1:7.3 (1:5.6) (n=B). Metabusal
armature poccitoacanthous, with single chainette
of Vrshaped hooks; no basal armature, Metabasal
armature consists of altemating hali spiral rows of
7 hooks each; single satellite hook located posteror
to seventh hook of each principal row (Fig, 3).
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Figs | 14, Floriceps miacanthus sp. nov, |, 2, metabasal armature, bothridial surface; 3, basal and metabasal armature
of tentacle, external surface; 4, metabasal armature, internal surface; $-11, profiles of hooks 1, 2, 3, 4, 5, 6 and
7 respeetively; 12, profile of satelite hook or hook 8; 13, chainette element from mid-tentacular region; 14, chainelle
element from metabasal region. Scale lines: figs 1-4, 0.1 mm; figs 5-14, 0.01 mm. Legend: bothridial hooks
{, 2. .... 7 antbothridial hooks 1,2' , .. .. 7 satellite hooks §; chainette C.
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Hooks hollow; hooks of principal zows and
chainerte smallest in basal region, reaching
maximun size 8 to 10 rows fronl base, decreasing
in size beyond nudleéngth ol tentacle. Hooks L{1)
and 2(2') on inner face large, thorn-shaped; (1)
sirongly curved roward tentacle, fength 21-30 (28}
(n =10y, base Jenpth 15-20 (19) (1=10), maximum
height 10-25 (18) (n =10}; hooks 2(2') erect, rocurved
at tip, length 24-31 €29) (n=10), tase 18-20 (19)
(n=10), height 15-20 (17), Hooks 3(3') ta 7(7')
sanuous, becoming spiniform in shape as row
reaches external face; 3(3"), length 25-32 (3Q)
{n=10). base length 10-14 (12} (n=10); 4(4') lengih
22-32 {29y (n-10), base length 8-11 (10} (n=10);
5(5') length 16-24 (22) (1 =10), base length 5-8 (7)
(n=10); 6(6") spinitonn, lenglh 16-22 (20) (n=10),
tase length 3-6 (5) (n=10); (7" spiniform, length
23-30 (28) (n=10, hase length 4-6 (5.2) (n=10),
Satellire hook (~hooks 8(8')) spiniform, length
1B-28 (24) {n=10), base length 5-8 (8) (a=10).
Chaincetie single, consisting ol large hooks with
tasal winglike processes; maximum dimensions at
base of tentacte, length 6-10 (8) (n <10} by 12-14 (13)
(n=10); in metabasal region, width across wings
24-30 (29} (n=10) by. 17.5-20 (18) (n=10). Tentacle
diameter, 70-80 (75) (n=4) at base, 20-25 (21} {n=4)
at midlength.

Numiber of sepmenls 69-83 {n=3). Segmenis
appear 6,0-9,5 mm posierior to scolex. First
segments wider than long, rapidly becoming tonger
than wide with maturity, Malure segments 4200-
6830 (5070) (n=10) by 1400-1700 (£250) (n=10). Testes
medullary, spherical, 50-65 (66) (n=10) in diamcter,
filling all available space between tongitudinal
osmoregslalory canals and extremities of segment,
including postovarian region. Testes number about
1200 per segment. Genital pores matginal, irre.
gularly alternating, posterior, located 69-79% (73)
(n=10) of sexment lenglh from antérior mantin,
Cirrus sac 430-570 (500) (n =10} by 200-300 {240)
(n=10), containing internal seminal vesicle. External
seminal vesicle absent. Vag deferens coils medially
then posteriotly 10 leve) of oviry. Vaging posterior
to cirrus sac. Ovary bilobed, maximum timensions
180-260 (190) (n=10) by 200-300 (270) (n=1).
Mehlis® gland ventral to-ovarian isthmus; ¢ 50 in
diameter, Vitellaria follicular, forming a layer
enclosing osmorceulatary canals and reproductive
prgans. Lerns simple, median, extending ahout
three-fourths of seement fenath.

Measurernents of 7 specimens from Carchenhinus
mmboinensis: Scolex 3250-4500 (3I870) (n=7),
maxinum width 600-1200 (820) (n=5); pars-both-
rihialis 710-960 (870) (n=6); width of bothridia 750,
pars vaginalis 2300-3340 (29305 (n=7) bulbs
6S0-Y10 (810) {n=16) tong by 180-290 (220) (n=6)

in dhameler; 1alio pf hulhs o pars vaginalis
1:2.9<1:4.5 {1:3.6) (n="T).

Plerocersi: 28 plerocerci obrained from. Wscera
and body avity ol three spzeles of teleost fishes.
Armature and scolex features agnee with adult
worms from sharks. Three specimens from Plectro-
pontis measured: Scolex 3000-3600 {3130) by
810-1380 (1100);, bothridial length $30-1040 (970):
pars vagmalis 2330-2700 (2520); bulbs 750-840
(800} by 200-250 (230); rativ of bulbs 10 pars
vaginalis 1:2,8 to 1:3,6 ():3.2); tentacle diametee 70
(base), 40-60 (midlength). Eight plerocerci obtained
lrom Platycephulus lagvigetus; measurement of 3
specimens with extended tentacles: Scolex
4320-5000 (4680) by 850-1200 (1030); bothridial
length 1000-1660 (1040); pars vaginalis 3470-4050
(3740); bulbs 750-330 (800) by 140 to 220 (15%0);
ratio bulbs to pare vaginalic 1:14.2-1:5.4 (£:4.7);
lentacle diameter 70 (hase), 40 {(midlength). Single
plerocercus from Sphyreena novachaliendiae
Guenther, 1860: Scolex 4760; bothridial length 1010;
pars vaginalis 3050; bulbs 775-300 by 170-215; ratio
bulbs to pars vaginalis 1:3.8; tenticle diameter 78
{bise}, 60 (midlenglh).

Hosts and localities; aduliss Carchorhinus
beachyurus (Guenther, 1870) (type-host), Tathra,
N.AW, (1ype locality) (5 specimens); Porl Lincoln,
S. Aust, (4 specimens). C amboinensis (Mueller &
Henle, 1841), St Lawrence, QUd. (7 specimens) (ARC
52652).

Site in host; Spiral valve,

Types: Holotype SAM V4uls, 2 parilypes SAM
Y4D36-4037; 2 paratypes USNMHG 79545, 79544:
4 paratypes AHC 52650, S2651.

Plerocerei: From  Plectropomus?  leopardus
(Lacépéde, 1802), Heron Island, QUd (3 speciiiens)
{AHC 52653); Platyeephalus laevigatus (Cuyier
1829), Northhayen, S Aust, (8 specimens) (SAN
V4038) (BMNH - 1986.10.14.2-3); Platycephatus sp.
from fish shop, Adelaide, S. Aust. {16 specimens)
{(AHC 5258, 2512, 2513); Sphyracna novaglhollan-
dine Guenther, 1860, Northhaven, S. Ausl,
(I specimen) (BMINH 1986.10,14.1).

Site jre- hosty serosa of viscera and ‘1 body cavuty,
Epymolopy: The specific nanse s derived from

Latin, minex, meaning “strongly recurved" and
relers to the shape of hooks 1),

Discussion

Schimidt (1986) listed four species helnnging to
the genus Floriceps, namely the {ype specics, £
secatis Cuvier, 1817, F cotalleros Cruz-Reyes, 1977,
I2 lichine Pintnes, 1929 and & nxner: Cularr, 1938,
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cirrus sac and distal vagina. Scale

17

seolex; 16, mature proglottis;

Figs 15-17. Floriceps minacanthus sp. aov, 15,
lines: figs 15, 16, 1,0 mui; fig, 17, 0.0 mm
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£ saecotus ditfers from £ mihacnathus spy. nov.
in fraving hooks 1(1') and 2(2') of the samc shupe
rather than with hooks 1{1') almost recumbent,
targer bulbs (3 tnm or mare in length), pars bulbosa
1 pars vaeinalis tatin of fess than 1:3, and bothiidia
that are more triangular in shape. In contrast huoks
101 of K nmiinecunthis is extremely arched and
almnst recumbent whereas hooks 2(2°) stand erect
as in £ saccatus, the bulbs are short (200 or Jess),
the ratio f pats bulbosa 1o pars vaginalis averages
1:5.6, and the hothridia are more rourided in shape.

Gland cells within the pedunculus seolecis extend
fron the bathridia 1o the antenor end of the bulbs
in £ mingcanilns; while in & saccafus they are
cither restricted to the antenor part of the pendun-
culus scolecis (Dollfus 1942, figs 198, 200), or-aic
concentrated in this region (Linton 1924, fig. 1, as
Rivncobothrium ingens).

A series uf characlers present il the njature
scgnient may also serve to separate the two species.
Yamaguti {1934) estimated that in & saccotus (as
Dasyrhynchus ingens (Linton)}, 200 restel were
present in a single sagittal section, compared with
abour 1300 per segmeni found in 2 ininucanthiis.
Even allowing for several layers ol tesies in £
sacceius, 1cstis number may differ between the two
species, [n &5 minacanthics, an internal but not an
external seminal vesicle is present (Fig. 17), whepeas
hoth Linton (1921) and Yamaguti {1934) deseribe
both vesicles as being present, Linlon (192]) has the
twa vesicles incorrectly labelled in his figures {A and
12), while Yamaguri's figures of the external seminal
vesicle are not convincing, This feature of the
anatomy of £ saccatus should beé re-investivated as
it snuay be @ lurlher character separating the two
speeics.

All reports of 2 saoceties in which measurements
are given, summarised hy Dollfus (1942), agree in
having bulbs approximately 3.0 mm long. Svb-
hapradha (1955) however, 1epuorted “F Secvwiis”
from Carcharhinus sp. from Madras, in which the
bulbg were 0.75 mum Jong and books {1 arc clearly
drawn as being recurved (Figs. (3b, 14}, This
specimen is considered 1o he !, mingcantfuis and
cohsiderably extends the geographic range of the
fiew species.

Cruz-Reyes (1977) pmvided a single view of (he
armature of E cabatleroi und his figure of the
chainetre {4a) shows hooks guite unlike those of
£ mingcansfues. The carrect orientation and delail
of the armature of £ caballeral is quite unclear
lroen his deseriplion and it eeds 10 be pedescnbed
before any critical assessment of its <tatus can be
made. F cabalierof can. be distinguished from
§ minacanthuts becyuse the bulbs of £ caballeroi
arc fong (3 mm), Cruz-Reyes (1977) described the
mature scemenl of Froadufferol as having 1he genital

paces 11y the anteriof folirth of the segment. The
viagina passing anterior to the Grrus sac, the uterus
rernpating ar the level of the cirrus sac and the
iestes being numerons though few are shown in kis
drawing (Fig. 5), It is highly unlikely that the mature
segment described by Crizz-Reyes (1977), whick is
in lacr g defached segment, is that of a tzypano-
thynch.

Dollfus (1842; p. 395) noted that F. fickiae of
Pintner (1929} is very similar to Molicola hoerida
(Goodsir, 1841). This means that Pintners species
possessed four bathridia unlike species ufl Floriceps
which. have only Iwa {see. Pintner 1929). Guiarts
(1938) description of £ oxuert is very paor, such
thatit cannot be identified 10 any specific trypano-
rhynch family. The two micrographs of the plero-
cerus show no detail of the botliridia or armalure.
We consider K oxneri as incerine sedis,

Other trypanorhynchs that have beent wiongly
assigned to Floriceps wre £ uncinatus (Linton,
1924), £ crassicolie (Diesing, 1850), £ elongasis
{Rudolphi, 1819), £ macrocercus (Rudniphi, 1819),
and F granuius (Rudolphi, 1819). Yamaguti’s (1952)
descripliun-und figures of £ uncinaius appear to
be a spocics of Gymnorfvnchiis though he does not
tist the spedics in his subsequent synopsis of the
trypanorhynchs (1939). According to Dollfus (1942)
all of the remainder belong in the Gymnorhynchi-
dae except £ grnmufus which is o synonym of
Lacistorfiynchus tenlls (Beneden, 1RSS).

The only major dilTerence belween adulis and
plerocerci of I7 minacanthus is the increase in scolex
tength of the adult worms as compared 1o ihat of
the plerocetci. The increased length affects the
tength of the pars vaginalis and accounts fol the
differenee in the ratios of bulb tength o pars
viginalis. However, the bulbs arc the same size in
both the plerocerci and adults and are the smallest
bulbs bf any specics in 1he genus Floriceps.

The hook iunibering system used by Dollius
{1942} loc F succaties has been utilised in the above
description. However, the se-called “satcilite hoaks”,
which he Jimmediately posterior to hooks 7(7°)in
Floricepy oocur in an exactly analegous position in
Catlitetraritvachus  Pintner, 1931 and Lacisto-
rhprichias Pintaer, 1913, in which genera they are
simply deseribed as hooks 8(8". There 1s complere
homology between the hook atrangenients uf the
mectabasal armaiure of these three genera, and this
homology could be stressed by the utilisation of &
uniform system of hook numbering:
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